SUMMARY Haematological and rheological (plasma and serum viscosity, whole blood viscosity, and erythrocyte filterability) factors were studied in 31 age-sex matched pairs of patients with sickle cell haemoglobin C disease with and without proliferative sickle retinopathy (PSR). Patients with PSR had significantly higher mean cell haemoglobin and lower Hb F levels on average than the matched controls, but the viscosity and erythrocyte filtration indices did not differ between the 2 groups. There was, therefore, no evidence of rheological differences between patients with and without PSR at the time of the study, although transient rheological abnormalities at the time of development of PSR could not be excluded. Prospective longitudinal studies of rheology before, during, and after the development of PSR would be necessary to detect such changes.
Proliferative sickle retinopathy (PSR) is an important complication of sickle cell disease and is a consequence of vaso-occlusion in the peripheral retina.'
It occurs most commonly in sickle cell-haemoglobin C (SC) disease2which is an otherwise generally benign clinical condition. The reasons for the greater prevalence of ocular complications in SC disease are not understood. Preliminary observations which had suggested that the prevalence was related to high haemoglobin levels were not confirmed by further analysis that showed the effect to be entirely secondary to a strong age related trend in haemoglobin level.3 Significant haematological relationships that were found with PSR in SC disease included a high mean cell volume (MCV) in males and low fetal haemoglobin (HbF) in both sexes. 3 There remained the possibility that some determinant of blood flow or viscosity other than those observed on routine haematological examination contributed to this susceptibility to PSR in SC disease. Blood rheology is known to be abnormal in homozygous sickle cell (SS) disease, these patients showing a raised blood viscosity, provided adjustment is made for the low haematocrit,4 and a loss of erythrocyte deformability5 compared with normal controls.
Correspondence to Dr G. R. Serjeant, Medical Research Council Laboratories, University of the West Indies, Mona, Kingston 7, Jamaica, West Indies.
Similar, but less marked, changes in blood viscosity6 and in erythrocyte deformability7 have been described in SC disease. These haemorheological abnormalities are of importance in the pathophysiology of the sickle cell disorders, and a study has therefore been made of blood viscosity and erythrocyte deformability in patients with SC disease to determine their relationship with the presence of PSR.
Materials and methods
The patients were drawn from the sickle cell clinic of the University Hospital of the West Indies, and from a group of peripheral sickle cell clinics operated by the staff of the MRC Laboratories. Patients with PSR were randomly selected (usually the first 4 patients attending each day) from attendances at special sickle cell eye clinics conducted during a 3 week period in August and September 1981. There were 31 patients (14 male, 17 female) and each was matched as closely as possible by date of birth with a patient with SC disease of the same sex in whom recent ophthalmological examination (within one year) had shown no evidence of PSR. Ages ranged from 15 to 52 years in both patients with PSR (mean age 30-9 years) and controls (mean age 31-1 years), and in no case did the age difference within matched pairs exceed 2 years. When possible, controls were studied on the same 325 Multiple logistic regression analysis was used to explore whether PSR was related to some combination of the variables studied. While this analysis confirmed the association of PSR with low Hb F and high MCH, no other variable contributed significantly to the fit of the regression model.
Discussion
The present study has failed to detect rheological differences between patients with SC disease with A more serious limitation of the present study was the possible discrepancy in time between the age at development of PSR and the age at the time of the study. It is known that PSR develops at different ages in different patients. 3 If acute short-lived changes in blood rheology were responsible for the initial development of PSR, these may not have been detectable years later at the time of the study, and such a possibility could only be excluded by prospective longitudinal studies of rheology before, during, and after the initial development of PSR.
Previously recognised haematological differences3 between patients with SC disease with and without PSR were confirmed in the present study. A high Hb F level appears to protect against PSR in both SS"' and SC3 disease, the most likely mechanism being inhibition of in-vivo sickling. 1 ' It is generally recognised that vaso-occlusive episodes occur more frequently in SS than in SC disease, and the greater prevalence of PSR in SC disease was an unexpected and enigmatic observation. It would be unlikely that the peripheral retinal vasculature would form an exception to this pattern of greater vaso-occlusion in SS disease, and studies in children have confirmed that retinal vaso-occlusion is more common in SS than in SC disease. 16 The Further attention should be directed at the determinants of autoinfarction, and the proposed hypothesis of 3 models according to vaso-occlusive index is amenable to testing. 
